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ABSTRACT

The just-in-time (Jl'T) inventory management system is one which requires frequent
deliveries ofmaterials, in fairly small quantities to the manufacturer, just in time for use in the
manufacturing process. Since the introduction of this system by the Japanese in the 1980s,
many U.S. firms have adopted the JfT philosophy in order to compete effectively with their
Japanese counterparts. The purpose of this particular study is to ascertain whether the
adoption rate of the Jl'I' system is high among Baton Rouge companies, and whether the
companies that had not adopted the Jl'T system, planned to in the future.
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CHAPTER I
BACKGROUND OF STUDY
Introduction

The acronym JIT is used to refer to the just-in-time inventory management system.
This system requires that high-quality materials are delivered frequently, and in fairly small
quantities to the manufacturer,just in time to be used in the manufacturing process. In order
to achieve this objective, both the movement of goods during production, and the deliveries
from suppliers must be carefully timed. This ensures that at each step ofthe process the next
batch 0 f raw materials or parts arrives for processing just as the preceding batch is completed.
JIT is basically a system for scheduling production, which results in lower levels of both
work-in-process and finished-goods inventory. The result is a system with little or no items
waiting to be processed, and no idle workers or equipment waiting to process unavailable
items. The philosophy ofJIT is to maintain a system that functions well with minimum levels
of inventories, minimal waste, minimal space, and minimal transactions (Stevenson 1999).
The ultimate goal of JIT is to achieve a balanced system that permits a smooth, rapid flow of
materials. In order to achieve this goal, factors such as the elimination of disruptions, the
reduction of set-up times and lead times, the minimization of inventory, the elimination of
waste, and a more flexible system must be carefully considered and included in the
introductory phase of the implementation process.
The JIT philosophy was developed by Taiichi Ohno at the Toyota Motor Company
ofJapan over two decades ago . Since this time, Japanese manufacturing firms have achieved
exceptional levels of product quality and productivity. As a result of the success of the
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Japanese firms, a number of U.S. firms have adopted the JIT philosophy in order to compete
effectively with their Japanese counterparts.

During the 1980's when JIT was being

introduced to the U.S., there was a great degree of concern over the applicability of JIT to
U.S. manufacturing due to the plenitude ofcultural obstacles (Nakamura 1998). In an effort
to overcome these obstacles, some of the U.S. firms developed and implemented their own
versions of JIT, which were based on the same basic principles of JIT such as reduction of
waste, low inventory levels, and commitment from suppliers. With these alternate versions
of JIT came alternate names such as manufacture-as-needed (MAN), zero-inventory
production-systems (ZIPS) , nick of time, and lean production. Although some benefits are
derived from these applications, the full potential ofa JIT system appears to be attainable only
with a balanced , well-integrated, production process that employs all elements of JIT
(Manoochehri 1984).
Despite the success of the JIT program, many companies have continued to use the
traditional Economic Order Quantity (EOQ) approach to calculate the size ofthe company's
purchase orders. The main difference between these two concepts is that while EOQ focuses
primarily on minimizing total inventory costs, the JIT philosophy recommends the reduction
of inventory levels. The benefits, which result from this reduction of inventory, are greater
than just the reduction of total inventory costs as achieved with the EOQ approach. These
benefits derived from a well implemented JIT system include improved quality, lower
manufacturing costs, lower ordering costs, elimination ofwaste, and elimination ofproduction
process bottlenecks (Rao and Scheraga 1988).
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Previous studies of the Jl'T philosophy generally advocate the transition from
traditional inventory management approaches to the Jl'T approach. Findings also suggest that
while the JfT philosophy plays an integral role in improving manufacturing performance, Jl'T
alone will not result in optimal plant performance. Total Quality Management (TQM)
practices and emphasizing customer satisfaction are also necessary (Nakamura 1998) . The
consensus in recently published articles, however, is that firms that employ basic Jl'T
principles perform better than those which do not use Jl'T. The combination ofa total quality
management (TQM) program and a Jl'T inventory management system will prove to be
advantageous to companies and possibly place them in a leadership status in their particular
industry.

The Economic Order Quantity (EOQl Model
Before the advent of the just-in-time inventory management system, companies used
the Economic Order Quantity (EOQ) Model to calculate the size offuture orders. The EOQ
Model is a formula used to calculate the optimal order size that minimizes carrying costs and
ordering costs.
There are certain assumptions associated with the EOQ model; demand is known and
constant, no shortages are allowed, the lead time for the receipt of goods is constant, and the
order quantity is received all at once. The EOQ model is based on a continuous -inventory
order system. This means that the quantity ordered is used up at a constant rate up to a
certain point. This point is known as the reorder point and it is a signal that the company
needs to reorder that specific item The optimal order quantity as before is then ordered and
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delivered just as the previous inventory level reaches zero.

This cycle is repeated

continuously throughout the life of the process.
The EOQ Model focuses primarily on two costs; the ordering cost and the carrying
cost. These costs have an inverse relationship. As the order size increases, fewer orders are
required causing the ordering cost to decline, whereas the average amount of inventory on
hand will increase, resulting in an increase in carrying costs (Stevenson). In effect, the EOQ
Model minimizes the sum of these two costs and the minimum is found where the total
ordering cost is equal to the total carrying cost.
More and more , companies that use the traditional EOQ Model to calculate order
sizes are recognizing the benefits that can be derived from adopting the more cost-effective
TIT system.

As a result of this, many companies are beginning to implement the TIT

philosophy.
Total Quality Management and The JIT System
Total Quality Management (TQM) is a management approach developed by W.
Edwards Deming in an effort to achieve long-term success through customer satisfaction.
TQM is based on total participation ofall members ofan organization in improving processes,
products, services, and the culture in which they work. TQM is both a philosophy and a set
of guiding concepts, principles, and practices that represent the foundation of organizations
that strive continuously to improve.
TQM complements TITby having similar goals such as elimination ofwaste, reduction
oftotal inventory costs, and zero defects . Accurate forecasting is essential for companies that
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adopt both Jl'T and TQM. It is especially important for suppliers who are expected to provide
the exact quantity and quality of items demanded by their buyers, at the exact time that they
are needed. Forecasting customer demand correctly enables a company to provide a high
quality of service.
More and more, customers perceive good quality service to mean receiving a product
when they demand it (Stevenson), and in the quantities demanded. This is especially true of
companies that use the Jl'T system in their production processes, but it also holds true for
companies that do not. Failure to meet these expectations violates the principles of both Jl'T
and TQM. The implementation of both these philosophies will prove to be an unbeatable
combination for any company that chooses to adopt them.

CHAPTER II
THE JUST-IN-TIME SYSTEM
The Elements of JIT
In order to successfully implement a JIT system certain fundamental elements
must be included in the production process. These elements are:

1.
2.
3.
4.
S.

Flexible resources
Cellular layouts
Pull-production system
Small lot production
Quick setups

6. Unifonn production levels
7. Quality at the source
8. Total productive maintenance
9. Supplier networks
10. Kanban production control

Flexible Resources
This concept involves the use of multi-functional workers and general-purpose

machines. Taiichi 0000 understood the importance of increasing worker productivity, so he
asked each worker to operate two machines rather than one. To make this possible, the
machines were organized in parallel lines or in L-fonnations. After successfully doing so, he
asked them to operate three or four machines arranged in a U-shape. These machines,
however, were no longer ofthe same type, they were different machines that were needed to
complete a single process or part. With individual workers operating multiple machines, the
machines themselves had to be adjusted so that their operation no longer relied completely
on the operator being present.

Cellular Layouts
Cellular layouts group different machines together to process parts with similar shapes
and processing requirements. The layout of these cells is usually U-shaped and they serve
primarily to reduce cycle times.
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Pull-Production Systems
With this system, workers go back to previous workstations and take only the parts
they need and can process immediately (Stevenson). This lets the operator know whether
they should increase or decrease production. It ensures that no excess parts are produced
which can not be produced immediately, and also that there are enough parts available to
achieve optimal productivity.

Small Lot Production
This concept involves producing small quantities of a particular part or item. This
reduction in the level of production serves to expose problems that usually go undetected
because ofhigh inventory levels and buffer stocks. The problems are exposed because there
is no inventory to use when shortages occur. These problems must then be dealt with and
corrected.

Quick Setup
This element of Jl'T emphasizes the importance of reducing the time needed to get
machines ready for operation. Longer setup times can cause unnecessary delays in the
production process and therefore impact productivity negatively.

Uniform Production Levels
Uniform production levels are achieved by smoothing production requirements. One
way to achieve this goal is to accurately forecast demand and guard against unexpected
fluctuations in demand. Another approach involves dividing the production requirements
evenly over a specific time period, so that each item is produced in the same quantities each
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day and that a small amount of ali parts are produced each day. This ensures that the
company will always have some quantity of each item on hand to respond to changes in
demand without accumulating large inventories and associated costs.
Quality at the Source
This concept involves producing high quality items the first time. The success ofthis
goal requires that workers, rather than inspectors, are made responsible for product quality.
Taiichi Ohno's philosophy suggests that workers be empowered with the authority ofjidoka.
Jidoka gives workers the authority to stop the production process if quality problems are
recognized. Each worker is also given access to a switch that activates call lights called
andons. Andons flash above workstations to signal the status ofthe production line. Green

lights signal that operation is normal, yellow lights represent a call for help, and red lights
represent a stoppage in the production process and calls supervisors, maintenance personnel,
and engineers to the site.
Another approach to quality control comes in the form ofpoka-yokes. A poka-yoke
is any visual device that prevents defects from occurring. An example of a poka-yoke is a
color-coded dial that halts production if the needle moves above or below a certain range.
Each of these methods plays an important part in producing high-quality items with zero
defects.
Total Productive Maintenance
This element involves continuous maintenance of machines to ensure that the number
of breakdowns is limited or non-existent. Two approaches to this goal are breakdown
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maintenance and preventive maintenance. Breakdown maintenance involves the repairs
needed to make a failed machine operational. Preventive maintenance is a system ofperiodic
inspections and maintenance designed to keep the machine operational. It is suggested that
both these methods be used in order to ensure optimal operation of machines. This is
especially important since untimely breakdowns may result in lost production, poor quality,
or missed deadlines.
Supplier Networks
A network of reliable suppliers is an essential element ofJIT. This involves selecting
a small number ofsuppliers and developing a long-term relationship with them. This element
of JIT involves the buyers choosing reliable suppliers who are located close to their
production facility. It also involves establishing a relationship based on trust and loyalty,
which can facilitate an effective working relationship. The element of supplier networks is
extremely important and will be discussed at length in Chapter III.
Kanban Production Control
Kanban production control is possibly the most popular element ofthe JIT philosophy
and shall be discussed in detail in the following section.
Kanban Production Control
Most of the companies that use variations of JIT, or only a few elements of the JIT
philosophy , integrate kanban production control into their production processes. A kanban
is a color-coded card that corresponds to a standard quantity ofproduction or container size.
This card contains basic information about a particular item or part such as a briefdescription
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ofthe part, the quantity per container, and container size. Each kanban is physically attached
to a container.
Kanbans were derived from the two-bin system. The first bin contains the order
quantity less the reorder point quantity, and the second bin contains only the reorder point
quantity. An order card is usually placed at the bottom of the first bin and is sent to the
supplier for shipment of another order when this bin becomes empty. While this order is
being filled the items in the second bin are used. By the time this quantity is depleted, the
second order should arrive and both bins are filled again.
0000 adapted this process to suit his own needs and eliminated the first bin and
placing kanbans at the top of the second bin. With this system in place orders are always in
transit. When a new order arrives, the supplier is given the same kanban to refill the order.
In this way, customer demand can be met while an order for new materials is being processed
and delivered. Kanbans control the pull production system by authorizing the production and
movement of items within and outside of the factory. No kanban means no production and
no movement of materials.
There are many different types of kanbans, these include production kanbans,
withdrawal kanbans, signal kanbans, material kanbans, and supplier kanbans. A production
kanban as the name implies, is a card authorizing the production of goods. A withdrawal
kanban is a card authorizing the movement of goods. A signal kanban has a triangular shape
and is used to signal production at the previous workstation, and a material kanban is used
to reorder materials in advance ofthe process (Stevenson). Supplier kanbans are used outside
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the processing plant. A supplier brings the order directly to its point of use in the factory and
removes empty containers that need to be refilled.
The primary purpose of kanban production control is to reduce inventory by
implementing a visual fixed-quantity system that signals when it is time to place a new order.

CHAPTER III
CONVERTING TO A JIT SYSTEM

Implementing JIT
As a result of the success of Japanese firms that implemented Jl'T systems, the
management of many large U.S. firms adopted similar systems in order to improve their
operations and remain competitive with their Japanese counterparts. These firms did not
always, however, mimic this Japanese system exactly. Instead they chose to adopt only the
elements of Jl'T which they believed would be most beneficial to their particular operations.
This selection of specific elements resulted in the variations ofthe Jl'I' system such as MAN,
ZIPS, nick-of-time, and lean production.
When implementing Jl'T, careful consideration must be given to obtaining support
from top management, obtaining support from employees, achieving a corporate spirit
throughout the organization, and establishing good relationships with a small number of
vendors.

Businesses succeed or fail because of their people.

Workers must be given

authority to take the initiative in solving production problems rather than waiting for guidance
from above. A culture of mutual trust and teamwork must be developed in an organization,
and all employees must be committed to a company's success.

If management and

employees are not fully committed to the conversion to a Jl'T system, many obstacles may
arise which could make such a change impractical.
There are certain basic steps that must be followed in order to successfully implement
a Jl'T system. These steps are listed below.
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1.

Ensure that top management is committed to the conversion and that they understand
exactly what will be involved .

2.

Obtain the support of workers. Prepare training programs and reassure them that
implementation of the system will not threaten their job security.

3.

Calculate and establish the anticipated annual demand quantity for each item.

4.

Establish blanket purchase orders, purchasing agreements, or contracts for selected
items with a few reliable suppliers.

5.

Establish an inventory policy for each item with respect to when reorder of a
particular item or part should occur.

6.

Review and establish minimum economic order quantities and safety stocks required
by TIT production.

7.

Gradually convert operations, beginning at the end of the process and working
backward. At each stage, ensure that the conversion has been successful before
moving on.

8.

Finally, convert suppliers to TIT and be prepared to work closely with them Select
them according to the following criteria; commitment to the TITphilosophy, location,
and reliability.

Obstacles to Conversion
Even with the most careful planning, obstacles can arise . One potential obstacle is
management's lack ofcommitment to the conversion to a TITsystem This may occur in cases
where a breakdown in communication has occurred and members of the management team
do not fully understand how the conversion will affect them. It is also possible that the people
in managerial pos itions are just unwilling to expend the time and effort required to put the
system into place
Another potential obstacle may arise if workers and management do not display a
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cooperative spirit. As in the case of the managers, employees must be made aware of the
effect the conversion to a JIT system will have on their jobs, as far as its impact on the
manufacturing process, but they must also be made aware of how JIT will affect their job
security. It is very important that employees do not feel that their jobs are being threatened.
Ifthis communication is handled properly, there should be no antagonism between employees
and management. This factor is especially important since cooperation is an integral part of
conversion.
The most critical factor to be considered during the conversion process is the
relationship between buyers and suppliers. Suppliers may resist for several reasons. The main
reason is that the burden of quality control shifts to the supplier. Other reasons may include
the suppliers' anxiety about long-term commitments. Frequent, small deliveries may also be
difficult for the supplier. Buyers may also not be willing to commit the resources necessary
to help the suppliers adapt to the JIT system. The issue of the buyer/supplier relationship is
a critical one and will be discussed in detail in the following section.

CHAPTER IV
THE BUYER/SUPPLIER RELATIONSHIP
The relationship between buyers and suppliers under the Jl'T system is a very critical
one. In order to successfully implement a Jl'T program, buyers must be willing to develop a
supportive relationship with potential suppliers. Specific factors , which must be considered
when implementing a Jl'T system, include the number ofsuppliers, the reputation 0 f suppliers,
the sharing of information with suppliers , and the location of suppliers.
Number of Suppliers

First, the number ofsuppliers to be used must be addressed when trying to implement
a Jl'T program. Manufacturers using traditional inventory programs usually order from a
large number 0 f suppliers in order to safeguard themselves against stock-outs. Buyers under
the Jl T system should reduce the number of available suppliers so that they can invest the
necessary time that is needed to cultivate an effective relationship with their suppliers .
Reliability and Trustworthiness of Suppliers

The reliability of the suppliers is of tremendous importance in the Jl'T system. This

is primarily because the buyer must be literally able to entrust the success and profitability of
his business to his supplier. Under the JfT system the materials are delivered by the supplier
to the manufacturer just-in-time to be used in the manufacturing process. As a result, there
is no time for the buyer to inspect incoming materials. The supplier must be willing to
guarantee the quality of his supplies, and the buyer must trust that the materials are of the
highest quality.
It is also important that the buyers are able to trust the suppliers because the
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buyer/supplier relationship under JIT makes the supplier privy to certain confidential
information. In order for the supplier to deliver specific parts, they must be made aware of
the specifications that the buyer uses in manufacturing specific parts. Another advantage of
supplying this information to the supplier is that they may be able to consult with the buyer
on the design of the product and suggest improvements, which can cut costs.

Location of Suppliers
Another important aspect ofthe buyer/supplier relationship is the location ofsuppliers.
This is essential because the supplier may have to make frequent deliveries to the
manufacturer, therefore it would be practical to choose a supplier located as close as possible
to the manufacturing facility.

Benefits of JlT
Most of the firms that use the JIT system have experienced success.

The JIT

philosophy has proven to be beneficial to the companies that apply its elements to their
production processes. The benefits, however, are different for the buyers and suppliers .
At first glance, it would seem that buyers have the most to gain from establishing a
relationship with suppliers under the JIT system. Some oftheses benefits include, elimination
ofwaste, reduction ofinventory, improved quality ofmaterials and finished products, reduced
inventory costs, and reliability of delivery in exact quantities exactly when they are needed.
The benefits gained by suppliers, however, are not as plentiful.
Some suppliers regard JIT as a plot used by buyers to push inventories upstream and
make suppliers bear the cost of carrying them. The supplier is responsible for delivering a

17
predetermined number of items to the manufacturer just as they are needed. Consequently,
they incur enormous storage and transportation costs . Suppliers are also responsible for
guaranteeing the quality of the materials shipped to the manufacturer so that they also bear
all replacement costs. The benefits derived from converting to a JIT system, however, include
longer contracts for suppliers, more stable customer demand, improved relationships between
buyers and suppliers, increased information sharing, and a fair price for parts supplied .
The most important benefit for suppliers comes in the form of a long-term contract
that guarantees the supplier of future business. This may seem a modest benefit at first, but
one must consider the tremendous sales volume that a long-term contract can generate.
Under traditional inventory management, the buyer may have more than ten suppliers with
whom he/she places substantial orders. Under the JIT system, however, the buyer reduces
the number of his suppliers for each item to one or two. These suppliers are therefore are
guaranteed future business through large orders for an extended time period. Implementation
of a JIT system results in a win-win situation for everyone involved

•

CHAPTER V
METHODOLOGY
Materials & Metbods

The participants ofthis study were employees ofvarious companies who were familiar
with the inventory management practices used within their companies. A list of companies
was obtained from the Baton Rouge Chamber ofCommerce. The companies listed under the
heading "Manufacturing, Industrial, Fuel, & Utilities" were used since these companies
would benefit most from implementing a Jl'T system.
A survey offorty companies was conducted to determine the extent of JfT use in the
Baton Rouge area. Initially telephone calls were made to the listed companies to find out
whom the survey should be sent to. A two-page fax was then forwarded to that person. The
first page was a cover letter explaining the purpose of the research and the necessity of the
survey. The second page was the survey itself This survey consisted of six yes/no questions
and an additional section for comments. The survey was preceded by a short paragraph
introducing the Jl'T concept. This cover letter and survey can be found on the following
pages .
Using the surveys that were returned, we calculated the percentage of the companies
that were currently using the Jl'T system, the percentage that planned to implement it, and also
the number of each type 0 f business that used the Jl'T system.
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SURVEY
Just-In-Time (Jl'T) is an inventory management system which requires that materials must
be delivered frequently and in fairly small quantities, just in time for use. JIT is also
known by other names which include manufacture as needed (MAN), zero inventory
production system (ZIPS) , nick of time, and lean production.

I.

Classify your business as one of the following:

D

o
2.

Manufacturing
Sales

o

Repair

o

Distribution

0
Yes

No

Yes

o

No

Yes

!~ No

Do you think that implementing a JIT system would benefit your company?
D

7.

D

If so , will your company be implementing this system in the near future?

n
6.

Yes

If your company is not currently using Jl'T, is its use being considered?
D

5.

No

If so, is this procedure used for all of the items carried by your company?
D

4.

_

Does your company use Just-in-Time inventory management techniques for any
items used in your business?

D
3.

Other

Yes

o No

Please comment on the previous questions including any benefits or problems you
have experienced or foresee in the use of JIT in your business.

CHAPTER VI
DISCUSSION
A number ofcompanies have already made a conunitment to Jl'T, while others remain
skeptical about the system itself and the benefits which can be derived from its
implementation. The data obtained while conducting this study indicates that only 52 percent
of Baton Rouge companies are currently using the Jl T system, and only 8 percent of the
companies that do not use Jl'T are planning to implement it.
Some companies do not use the Jl'T system because they are afraid ofthe loss ofsales,
which can result from reducing their inventories too far. Of the companies that responded
to the survey, 50 percent did not use Jl'T because they did not think that it would benefit their
particular companies, 33 percent did not know anything about Jl'T, and the remaining 17
percent cited that their customer demand was too unpredictable to even consider using the

Jl'T system within their companies.
The companies that use Jl T, however, cite such benefits as reduction ofinventory and
its associated costs. This leaves more capital available for expansion and investing in future
growth. Other benefits mentioned by the respondents included fewer requirements for
warehouse space and storage costs. It was also mentioned, however, that the use of Jl T for
all items carried by the company was infeasible.
The companies that currently use Jl'T mentioned that some problems associated with
using the Jl'T system include running out ofinventory when unexpected orders were received,
supplier delays, and higher costs associated with not buying in bulk.
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Other findings suggest that distribution (46%) and sales companies (39%) are
currently using JIT to a larger extent than manufacturing companies (15%). Theoretically,
manufacturing companies represent the largest group of companies using the JIT system
because they have the most to gain from using such a system. The reason for this unusual
results could be that only a small number of manufacturers were represented in the research
study because there are only a few manufacturers located in the Baton Rouge area. On the
other hand, manufacturers represent the group with smallest percentage of companies not
using JIT. Forty-two percent of distributors do not use JIT, thirty-three percent of sales
companies do not use JIT, but only twenty-five percent of manufacturers are not currently
using the JIT system.
It is generally recognized that effective implementation of JIT will result in a

significant reduction ofinventories. For smaller companies that are considering implementing
a JIT system, they should consider that while the real world application 0 f JIT may be sketchy
at best and that a totally integrated system is a continuous process that must be worked at,
even partial success may be worth pursuing since the main goal of JIT is to eliminate waste
throughout the system.

r
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